(Extract from TCBA NEWS, volume 8, #3, 1989) TESEAPRODUCTION OF ELECTRIC FIREBALL 8y Kennett
L. Corum and James F. Corum Corum & Associates, 8661 State Troute 534 Windsor, Ohio 44099 "I have
succeeded in determining the mode of their fornmagiod producing them artificially.” Nikola TesBUECTRICAL
WORLD AND ENGINEER, March 5, 1904]

INTRODUCTION

Although there have been numerous articles, puimitcs, and seminars on the phenomenon of balldigbtand
fireballs, only a very few have ever reported am dlstual production of fireballs. Yet even fewethese handful ha
ever actually produced fireballs under conditidret teven remotely, could be considered similarattoire. As with
General Relativity, the number of theoretical pcdaions exceeds the number of experimental payess\eral order
of magnitude.

Our laboratory in Ohio (which is noted for slow vedvwelical antenna research) has developed equigheniill
produce electric fireballs that will last after teternal power is removed. We have been ableaduge electric
fireballs that will fit the conditions and circurasices that are frequently seen in nature (i.ebdilts passing though
windows, inside airplanes, traveling along fenets,).

Last summer, during the 3rd International Tesla Sysium at Colorado Springs, while walking aroungl&'s
Laboratory site and Prospect Lake in nearby MerhBaak, Leland Anderson made the comment, "l domferstand
why we don't all see fireballs. The way Tesla désd them, they just seemed to bubble from hishmac" (See
Photograph 4). We had been discussing the "missimgpter 34 that Harry Goldman had just publisineGCBA
NEWS (Volume 7, #3, 1988 pp.-15). Its import may be gotten form this brief tgiattributed to Tesla:

"...It became apparent thatfitebdalls resulted form the interaction of twodtencies, a stray
higher frequency wave imposadthe lower frequency oscillations of the main gitc..

This condition acts as a trigghich may cause the total energy of the powddinger wave
to be discharged in a infinimeslly small interval of time and the proportiongteéemendously
great rate of energy movemelmciv cannot confine itself to the metal circuit asdeleased
into surrounding space withanceivable violence.

It is but a step, from the f@ag how a high frequency current can explosivesgldarge a lower
frequency current, to using phieaciple to design a system in which these exptascan be
produced by intent." -N. Teesl

It was a puzzle to us. While flying back to Clenred, we continued to compare Chapter 34 with tleéqgnaphs in
Tesla's published notes. And then it struck u® jMgt weren't using the circuit configuration whitesla shows to
us. When we got back, we arranged our apparatsiscagn in Figure 1.
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APPARATUS

Following Tesla's instructions, we rewired our appas as two synchronously pulsed high power RHlaxs, the
first at a frequency of 67 KHz and the second & KBz (The exact frequencies aren't critical). Dlasis for the
apparatus was first conceived and patented in b§Nikola Tesla. The idea of using two oscillatorsynchronism
was also used by Tesla at the turn of the centuaypatented primitive spread spectrum communicaystem. The
apparatus can be seen in dozens of photographsraod diagrams in Tesla's Colorado Springs N¢teterred to as
CSN below).

There have been many descriptions and analysesstd'$ oscillators. The classic being the Oberbei895.
However, all of these scientific and engineeringadgptions fall short of a true description. Itsmd until we applied
slow wave transmission line theory and partial cehee to Tesla's oscillator that we were able tuiately predict
the operation of the oscillator and the subsegpesduction of fireballs.

The apparatus consists primarily of two one-quaxi@relength, slow wave helical resonators abovenaacting
ground plane. Both of the resonators were magalBticoupled by a common link to a spark gap oatol, of high
peak power (approximately 70 KW), operating atejfrency of 67 KHz. The actual average power bagelgered to
the high voltage electrode was on the order oK3\2(2.4 megavolts RF). Tesla, of course, was mgrabout 100
items the power which we could produce with ouneaimodest equipment.

OPERATION

The spark gap oscillator was set to 800 pulses@awnd and the duration was 100 microseconds.lofh&equency
coil had a coherence time of 72 microseconds. mans that the induced incoherent oscillationthenmesonator
took 72 microseconds to build up a standing wavenferference pattern), and show up as a higlagelon the top
end of the resonator: Vmax = S V min (where S &s\MSWR) [The theory is developed in great detaReferences
5,6,7. Reference 8 even provides a computer adgigigrial.] The high frequency coil had a coheeetime of 3C



microseconds.

#1. Using the high frequency coil to arc to the Fbequency coil, the low frequency coil would thexhease its enerc
rapidly, in a burst. The burst of energy releaseahifests itself in the shape of a ball or "bubiblBue to the faster
voltage rise on the high frequency coil and thessgiient short duration arc to the low frequencl; toe low
frequency now sees a a low impedance where it woolichally see a high impedance. the energy trapptee coil
when the oscillator was on must now be dissipatryg guickly at this lower impedance point, hencelihrst. (See
CSN page 114, bottom paragraph. Tesla's use gfddmircuit Q is somewhat misleading, but his pty/ss
substantially correct. Circuit 4 on page 115 dr&ldne on the top of page 174 are virtually theesasFigure 1.)

#2. A second method of fireball production inclsidiee use of microscopic vaporized metal or cagoticles. We
used the low frequency coil alone and depositddrefiim of carbon particles on the high voltageatode. When tr
voltage began to rise on the end of the resonsti@amers began to form on the electrode. Thewupassing
through the carbon film tended to rapidly heatdhsbon particles. This dissipation of power atsods to quickly
reduce the impedance and subsequently release adbiver rapidly into this heated micron size 's&si" The same
results may be gotten by using "the tip of rublmreced cable or sire #10" to "facilitate the pungpaf the

spark." (CSN page 173-174) Old fashioned rubbkraded with soot.

Experimentally, we have determined the ideal sepoiditions for producing electric fireballs. Thaxe:

1. Generate a lot of carbon or vaparizetal particles in a small region of space.
2. Create large electric fields in aene vicinity (on the order of 1 to 2 MV/m).
3. Rapidly elevate the temperaturéhefgarticles.

Video tape easily documents the results of medtiage three conditions. From this, fireball lifie¢is are deduced to
be 1 to 2 seconds and dimensions are 1 to 3 cdetisna diameter. Also, these are in agreemertt Waisla's
observations and conclusions. For example, inpbexee he attributes fireballs to the presence sistigely heated
material in the air. (CSN page 333)

This mechanism is consistent with Zaitsev's reddyivecent theory in which the resistive heatingaiticles creates a
glowing region or fire ball: "the current of thegpeader stages of the discharge from the seedd@bfine particles
(metal, soot, or ash)] flowing through the struetdrives it to thermal explosion.” (ref. 1) Thefballs disappear
either when the particles burn up or when a theewplosion occurs. we have observed both.

RESULTS

Using these methods for producing the fireballstlan set about creating conditions as describesbbgrvers of ball
lightning. By having the streamers, produced fgyttho resonators operating together, strike a wipdme
surrounded by a wooden frame, we produced conditianmally found in nature. (see refs 2 &3) Whaswhserved
by the operator of our apparatus was astoundihg! Streamers went from the high voltage termindlstruck the
windowpane. There were many fire balls presenvéen the electrode and the window. But where tleasters hit
the glass, there were many fireballs emanating tfeeropposite side of the glass. The fireballsldidien travel
slowly horizontally 12 inches or so and flare iome would travel out a bit farther and explodé/hat was captured
on video tape can be seen in the sequence of phpofysand 3. These results are reproducible aradd. Try it!

Powell and Finkelstein have described a mechanisdw fire balls may appear to pass through asglasdow
intact.



“initially electrlmes of force pass freely through glass. Positives from
the ball follow forcaés and pile up on one side of the glass whiletedas
from the room accumellah the other. When the ball approaches, the glas
is heated or broken demough to become slightly conducting. It then
becomes an electrodd,aball is formed inside the room; the ball tHeats
away from the windoRef. 3)

The actual physics may be somewhat different, imisequence of photographs 1, 2, and 3 suppogetineral idea.

The relative ease of electric fireball generatigrhlgh voltage discharges in the presence of cafibos, smoke, ash,
and dust is consistent with its frequent naturaleoiation in and around chimneys, where carboep®sited in great
profusion.

[Readers familiar with Michael Faraday's famousigthras Lecture, "The Chemical history of a Cangl&here is nc
a law under which any part of this universe is goed which does not come into play."), will redal glowing
remarks about the presence of smoke and solid cgrddicles in a brilliant candle flame - they giveglorious colors
and beautiful light. Imagine what would have resdlif Faraday and Tesla had métyou can't get the 1 or 2 MV tr
Zaitsev requires as necessary and which we obsends condition 2 above, you can place a wire pedmplumber’
candle on the side of your small Tesla coil andageidea of what can be seen on a larger maclAgain, video
taping the experiment, adjusting the power levets r@viewing the tape, frame by frame, will be guatrevealing
experience. Faraday noted that if you put a #raon a glass tube down in a candle flame, yoused an incredible
amount of soot particles bubbling up. This is wdges candle flame is color and luminosity.]

we were able to produce other interesting featu@$en we had pulsating fireballs. These woulgegy and then
shrink. When they were hit by streamers, they @aubw in size then shrink again. This would ocaurumber of
times and then they would fade away. Another featvas that some had the appearance of a doudirightt circles
with darkened centers. Others appeared to theadysas white, red, green, yellow, bludite, and purple. See phc
4. Many other color photographs and a historigsdussion are given in Reference 9.

CONCLUSION

We believe the phenomenon that manifests itselimthe coherence time is cut short could indeedhbesame
phenomenon that occurs in nature. Instead of gawishort helical resonator being the transmisianen the natural
lightning stroke could be a full quarter-wave tnanssion line with its own coherence time shortebgdmall
streamers at one end of the lightning stroke. Adiog to lightning specialists, most of these sreattamers occur at
the top end of the lightning stroke. This would@ant for the infrequency of ball lightning on theund side of the
stroke. Dust, soot, ashes, and other pollutantsarair near lightning strikes would, or cours®duce similar result:



Our conclusion is that these fireballs are prinyaRF in origin, and not nuclear phenomena. Coestswith Tesla's
observations, they can be produced either by higient dump into hot ajt'l am satisfied that the phenomenon of the
fireball is produced by the sudden heating, togh Imcandescence of a mass of air or other gdseasase may be, by
the passage of a powerful discharge." CSN page &8} the presence of resistively heated matpadicles|"l
attribute them (fire balls) to the presence of makén the air at that particular spot which issofch nature, that when
heated, it increases the luminosity.”" CSN page 383 latter would account for the "engine roore falls' produced
by high current switches and relays. Finkelsteid Rubenstein once made a remarkable statemethisimodel is
appropriate, then ball lightning has no relevamceantrolled-fusion plasma research.” (Ref. 43hibuld now be
apparent that this position can be experimentalppsrted.

In our literature research on the topic over th&t @& years, we have read through hundreds of isadharticles,
papers, reports, and books. It would be impossibtate and discuss all of them in this communasat But we
believe that Tesla's is the only apparatus thabkas developed that can address and reproducenoeind the many
descriptions of ball lightning in nature. Now ashof experimenters may carry out fire ball generaind
experimentation under their own controlled condi$io Best of all, the required apparatus is nog oréxpensive, it is
readily available in thousands of homes and exjdaboratories around the world.

What would have transpired if Faraday and Teslarhatf Why, high power RF oscillators and candle chemist
would have combined to reign brilliant electricefoalls - of course!
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